Abstract. Performance analysis without interference hypothesis can not be directly applied to the actual cooperative communication system. This paper focuses on interference model and performance analysis, and we investigate performance of amplify-and-forward (AF) cooperative communication system in the presence of co-channel interference. Simulation results show that: channel capacity and BER of AF collaboration systems are subject to a certain degree of loss because of co-channel interference. And with the increasing signal-to-noise ratio (SNR), the loss of properties is greater.
Introduction
Improve resource utilization mostly at the expense of system reliability when we apply high spectral efficiency technology to the wireless communication network. High spectral efficiency technology may be reduce the orthogonality between the signals because of its inherent mechanism, which lead into a large number of co-channel interference [1] . The actual cellular communication system suffers from performance loss because each of the communication nodes are often subject to co-channel interference [2] . Co-channel interference an important factor restricting and affecting the performance of the wireless communication system. Some literature analyze performance of cooperative communication in presence of interference on the relay node or the destination node. [3] Only considered relay node was affected by co-channel interference, studied relay selection in variable gain AF systems. In decode-and-forward(DF) relaying systems, the closed-form expression of outage probability was analyzed in [4] . In the literature [5] , C. Zhong Considers the relay node or the destination node affected by co-channel interference, further derived outage probability expression for AF and DF relay system in interference-limited scenarios. However, more than a few literature consider only the relay node or the destination node is affected by co-channel interference. In this paper, we assume that relay node and destination node are both affected by co-channel interference, investigate performance of amplify-and-forward(AF) cooperative communication system. The communication process is divided into two slots, the first slot, due to multiple interference and additive white Gaussian noise at the relay R, received signal can be expressed as:
Where S P and n is additive white Gaussian noise at the relay node. During the second slot, the model assumes that destination node is affected by multiple interference and additive white Gaussian noise. The received signal at D is given by:
Where rd h denotes channel fading coefficients between the relay node and the destination node. G is the amplification factor and we denote channel coefficient between j-th channel interference and the destination node by j g . In order to meet the transmission power restriction, the amplification factor G may be selected to be: . Where r P represents transmit power at relay, ( )
We usually measure performance of interference with signal to interference plus noise power ratio(SINR), end to end SINR at the destination can be expressed as: 
Equation (3) into (4), γ can be further simplified as: 
Simulation Results
In this section, we simulate the changes of system channel capacity and average bit error rate in amplify-and-forward cooperative communication systems existing co-channel interference. We set simulation environment as follows: channel between any two nodes is flat Rayleigh fading channel, and each channels are independent. We assume that relay node and destination node are affected by interference and 2
. The transmission power of the source node and the relay node are equal, i.e. r s P P = . We ignore the direct transmission between the source and destination and set data transmission N=10000. The source signal is a BPSK modulation, based on amplify-and-forward(AF) protocol. 2 shows the channel capacity in the presence of co-channel interference for AF. In Fig.3 , we illustrate the average bit error rate of AF relaying with co-channel interference. In the above comparison chart, the star line indicates the performance of communication system in the presence of co-channel interference, and circle line represents the performance of channel capacity and average bit error rate (BER) without co-channel interference. As can be seen from Fig.2 and Fig.3 , due to co-channel interference, the performance channel capacity and BER are subject to a certain degree of loss. We can see that the performance of channel capacity and BER with interference are worse as increasing transmit signal-to-noise ratio (SNR).
Conclusion
We investigate performance of amplify-and-forward (AF) cooperative communication system in the presence of co-channel interference. Simulation results show that: channel capacity and BER of AF collaboration systems are subject to a certain degree of loss because of co-channel interference. And with the increasing signal-to-noise ratio (SNR), the greater the loss of properties is.
